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Long	  Term	  Objec(ve	  

In	  the	  domain	  of	  separa(on	  assurance	  systems	  
for	  Air	  Traffic	  Management,	  transform,	  in	  a	  cost	  
effec+ve	  way,	  a	  formally	  verified	  algorithm	  that	  
uses	  real	  arithme(c	  into	  a	  formally	  verified	  
soSware	  code	  that	  uses	  floa(ng	  point	  
arithme(c.	  	  



Preliminary	  Approach	  

1. Transform	  PVS	  algorithms	  and	  specifica(ons	  into	  
C	  code	  and	  ACSL	  annota(ons.	  

2. Instrument	  the	  code	  with	  computa(on	  errors.	  
3. Find	  correct	  values	  for	  these	  errors	  using	  Gappa.	  
4. LiS	  PVS	  real-‐number	  proofs	  as	  axioms	  in	  ACSL	  and	  
verify	  C	  code	  in	  Frama-‐C.	  

Case	  study:	  Airborne	  Coordinated	  Conflict	  
Resolu(on	  and	  Detec(on	  (ACCoRD)	  



•  ACCoRD	  is	  a	  framework	  for	  designing,	  verifying,	  
and	  implemen(ng	  separa(on	  assurance	  
algorithms,	  e.g.,	  Conflict	  Detec(on,	  Conflict	  
Resolu(on,	  Conflict	  Preven(on,	  Conflict	  Recovery.	  

•  ACCoRD	  consists	  of	  more	  9K	  lines	  of	  PVS	  
(including	  1500	  lemmas)	  and	  21K	  lines	  of	  code	  
(Java,	  C++).	  



Current	  Status	  

•  Formally	  verified	  soundness	  of	  2D	  conflict	  
detec(on	  algorithm	  implemented	  in	  C	  (IEEE	  
754	  Floa(ng	  Point	  Standard).	  

•  Working	  on	  more	  sophis(cated	  algorithms.	  
•  Automa(on,	  automa(on,	  automa(on.	  


